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Sir: 

The following Preliminary Amendments and Remarks are 
respectfully submitted in connection with the above-identified 
application . 

AMENDMENTS 

IN THE SPECIFICATION: 

Please amend the specification as follows: 

Before line 1, insert — This application is the national 
phase under 35 U.S.C. § 371 of PCT International Application No. 
PCT/JPOl/00522 which has an International filing date of January 
26, 2001, which designated the United States of America, -- 



IN THE CLAIMS : 

Please amend the claims as follows: 

15. (Amended) The olefrn polymer as claimed in claim 11, 
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wherein a sequence of two or more continuous methylene groups is 
detected by means of """^C-NMR, and a sequence of two consecutive 
methylene groups and a sequence of three or more consecutive 
methylene groups are both detected. 

26. (Amended) The olefin polymer as claimed in claims 1, 7, 
10, or 16, which has a functional group at the terminal of the 
main chain. 

27. (Amended) A molded product comprising the olefin polymer 
3 of 1, 7, 10, or 16. 

Ul 

ill 34. (Amended) A process for preparing an olefin polymer, 

nj 

comprising polymerizing an olefin of 2 to 2 0 carbon atoms in the 
Q presence of an olefin polymerization catalyst comprising the 
^ transition metal compound of claim 32, to prepare the olefin 

polymer * 

35. (Amended) A process for preparing an olefin polymer, 
comprising polymerizing an olefin of 2 to 20 carbon atoms in the 
presence of an olefin polymerization catalyst comprising a 
transition metal compound to prepare a polymer and then bringing 
the polymer into contact with a functional group-containing 
compound to prepare an olefin polymer having a functional group 
at the terminal, said transition metal compound_being selected 
from the group consisting of 
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a transition metal compound which is represented by the 
following formula (I) and has properties that, in a ^S-agostic 
structure of a cat ionic complex wherein one of X in the formula 
(I) is replaced with a n-propyl group, said structure being 
measured by a density functional method, the distance between the 
heteroatom, which has no direct bond to the central metal M and 
is nearest to the central metal M, and hydrogen at the j8-position 
is not more than 3.0 A and the electrostatic energy is not more 
than lOkJ/mol, 

^ ^mMXn (I) 

>.P wherein M is a transition metal atom selected from Group 3 to 
W Group 11 of the periodic table, 
in m is an integer of 1 to 5, 

Q n is a number satisfying a valence of M, 

D L is a ligand coordinated to the central metal M and is a 

fll ligand having a heteroatom which has no direct bond to the 
central metal M, and 

A is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 
group, an aluminum-containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon- containing group, a germanium-containing group 
or a tin-contaxning group, and when n is 2 or greater, plural 
groups indicated by X my be the same or different, and plural 
groups indicated by X may be bonded to form a ring: 



3 



Docket No. 1155-0226P 
a transition metal compound which is represented by the 
following formula (II -a) 




(Il-a) 

wherein is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 
m is an integer of 1 to 5, 

Q is a nitrogen atom or a carbon atom having a substituent 

A is an oxygen atom, a sulfur atom, a selenium atom or a 
nitrogen atom having a substituent R^, 

is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1-position, one or more substituents 
selected from a halogen atom and a halogen- containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4-position and the 5-position, and least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
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iodine atom, a chlorine-containing group, a bromine -containing 
group and an iodine - containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen-containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, 

to may be the same or different and are each a 

hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon-substituted silyl group, an oxygen- containing group, 
y a nitrogen-containing group, a sulfur- containing group, a boron- 
yi containing group, an aluminum- containing group, a phosphorus - 
P containing group, a halogen- containing group, a heterocyclic 
O compound residue, a silicon-containing group, a germanium- 
containing group, or a tin- containing group, two or more of R"^ to 
R may be bonded to form a ring, and when m is 2 or greater, R^s , 
R^s, R^s, R^s, and R^s may be the same or different, and one group 
of R^ to R^ contained in one ligand and one group of R^ to R^ 
contained in other ligands may be bonded, 

n is a number satisfying a valence of M^, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron-containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
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residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; 

a transition metal compound which is represented by the 
following formula (Il-b) 



lino-. 




(Il-b) 



wherein is a transition metal atom selected from Group 3 
to Group 11 of the periodic table, 
m is an integer of 1 to 5, 

Y is a nitrogen atom or a phosphorus atom, 

U is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorus atom, 

Q is a carbon atom having a substituent R\ a nitrogen atom 
or a phosphorus atom, 

S is a carbon atom having a substituent R®, a nitrogen atom 
or a phosphorus atom, 

T is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorous atom, 

R^ is an aromatic hydrocarbon group, an aliphatic 
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hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6-position, when the position of the carbon atom 
bonded to nitrogen is the 1-position, one or more substituents 
selected from a halogen atom and a halogen- containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4 -position and the 5-position, at least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine-containing group, a bromine -containing 
group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen-containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, 

to may be the same or different and are each a 

hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon -substituted silyl group, an oxygen- containing group, 
a nitrogen- containing group, a sulfur- containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen-containing group, a heterocyclic 
compound residue, a silicon- containing group, a germanium- 
containing group or a tin-containing group, two or more of R^ to 
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may be bonded to form a ring, and when m is 2 or greater, R^s, 
R^s, R^, R^s and R^s may be the same or different, and one group 
of R^ to R^ contained in one ligand and one group of R^ to R^ 
contained in other ligands may be bonded, 

n is a number satisfying a valence of M^, and 

X is an oxygen atom a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen- containing group, ^a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium-containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; and 

a transition metal compound which is represented by the 
following formula (III) 




(III) 

wherein is a transition metal atom selected from Group 4 to 
Group 5 of the periodic table, 
m is 1 or 2, 
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is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, when is 
a phenyl group and the position of the carbon atom bonded to 
nitrogen is the 1-position, this phenyl group has, at least one 
position of the 2 -position and the 6 -position, one or more 
substituents selected from a heteroatom and a heteroatom- 
containing group, or has, at least one position of the 3- 
position, the 4 -position and the 5-position, at least one 
substituent selected from a heteroatom other than a fluorine 
atom, a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, and a group containing a heteroatom 
other than a fluorine atom, and when is an aromatic 

hydrocarbon group other than a phenyl group, an aliphatic 
hydrocarbon group or an alicyclic group, this group has at least 
one substituent selected from a heteroatom and a heteroatom- 
containing group, 

R^^ to R^^ may be the same or different and are each a 
hydrogen atom, a halogen atom, a halogen-containing group, a 
hydrocarbon group, a hydrocarbon- substituted silyl group, an 
oxygen-containing group, a nitrogen-containing group or a sulfur- 
containing group, 

R^^ is a halogen atom, a halogen- containing group, a 
hydrocarbon group or a hydrocarbon -substituted silyl group, 

n is a number satisfying a valence of M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
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hydrocarbon group, an oxygen -containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring. 

36. (Amended) A process for preparing an olefin polymer, 
comprising polymerizing at least two olefins which are selected 
from olefins of 2 to 20 carbon atoms and have different 
polymerization reactivities, in the presence of an olefin 
1 polymerization catalyst comprising a transition metal compound to 
P prepare a tapered polymer containing a segment wherein 
fy composition of two or more monomers continuously changes, said 
transition metal compound being selected from the group 
consisting of 

a transition metal compound which is represented by the 
following formula (I) and has properties that, in a j^-agostic 
structure of a cat ionic complex wherein one of X in the formula 
(I) is replaced with a n-propyl group, said structure being 
measured by a density functional method, the distance between the 
heteroatom, which has no direct bond to the central metal M and 
is nearest to the central metal M, and hydrogen at the y3-position 
is not more than 3.0 A and the electrostatic energy is not more 
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than lOkJ/mol, 

L^MX, (I) 
wherein M is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 

m is an integer of 1 to 5, 

n is a number satisfying a valence of M, 

L is a ligand coordinated to the central metal M and is a 
ligand having a heteroatom which has no direct bond to the 
central metal M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X my be the same or different, and plural 
groups indicated by X may be bonded to form a ring: 

a transition metal compound which is represented by the 
following formula (Il-a) 




(Il-a) 
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wherein is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 
m is an integer of 1 to 5, 

Q is a nitrogen atom or a carbon atom having a substituent 

R% 

A is an oxygen atom, a sulfur atom, a selenium atom or a 
nitrogen atom having a substituent R^, 

is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6-position, when the position of the carbon atom 
bonded to nitrogen is the 1-position, one or more substituents 
selected from a halogen atom and a halogen-containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4 -position and the 5-position, and least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine-containing group, a bromine- containing 
group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen-containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group. 



Docket No. 1155-0226P 
to may be the same or different and are each a 

hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon-substituted silyl group, an oxygen -containing group, 
a nitrogen-containing group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen- containing group, a heterocyclic 
compound residue, a silicon-containing group, a germanium- 
containing group, or a tin-containing group, two or more of to 
may be bonded to form a ring, and when m is 2 or greater, R^s, 

same or different, and one group 
uj of R^ to R^ contained in one ligand and one group of R^ to R^ 
y contained in other ligands may be bonded, 
in n is a number satisfying a valence of M^, and 

p ^ is an oxygen atom, a hydrogen atom, a halogen atom, a 

P hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron- containing 

m 

group, an aluminum- containing group, a phosphorus -containing 
r-- group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin- containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; 

a transition metal compound which is represented by the 
following formula (Il-b) 
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wherein is a transition metal atom selected from Group 3 
to Group 11 of the periodic table ^ 
m is an integer of 1 to 5^ 

Y is a nitrogen atom or a phosphorus atom, 

U is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorus atom, 

Q is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorus atom, 

S is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorus atom, 

T is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorous atom, 

R^ is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6-position, when the position of the carbon atom 
bonded to nitrogen is the 1-position, one or more substituents 
selected from a halogen atom and a halogen- containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
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4-position and the 5-position, at least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine-containing group, a bromine -containing 
group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen-containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, 

to may be the same or different and are each a 

hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon-substituted silyl group, an oxygen- containing group, 
a nitrogen- containing group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen-containing group, a heterocyclic 
compound residue, a silicon-containing group, a germanium- 
containing group or a tin-containing group, two or more of to 
R^ may be bonded to form a ring, and when m is 2 or greater, R^s, 
R^s, R^, R^s and R^s may be the same or different, and one group 
of R^ to R^ contained in one ligand and one group of to R^ 

contained in other ligands may be bonded, 

n is a number satisfying a valence of M^, and 

X is an oxygen atom a hydrogen atom, a halogen atom, a 
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hydrocarbon group, an oxygen -containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon -containing group, a germanium-containing group 
or a tin- containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; and 

a transition metal compound which is represented by the 
following formula (III) 




(III) 

wherein is a transition metal atom selected from Group 4 to 
Group 5 of the periodic table, 
m is 1 or 2, 

is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, when R^^ is 
a phenyl group and the position of the carbon atom bonded to 
nitrogen is the 1 -position, this phenyl group has, at least one 
position of the 2 -position and the 6 -position, one or more 
substituents selected from a heteroatom and a heteroatom- 
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containing group, or has, at least one position of the 3- 
position, the 4 -position and the 5-position, at least one 
substituent selected from a heteroatom other than a fluorine 
atom, a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, and a group containing a heteroatom 
other than a fluorine atom, and when is an aromatic 

hydrocarbon group other than a phenyl group, an aliphatic 
hydrocarbon group or an alicyclic group, this group has at least 
one substituent selected from a heteroatom and a heteroatom- 
containing group, 

R^^ to R^* may be the same or different and are each a 
hydrogen atom, a halogen atom, a halogen-containing group, a 
hydrocarbon group, a hydrocarbon- substituted silyl group, an 
oxygen- containing group, a nitrogen- containing group or a sulfur- 
containing group, 

R^^ is a halogen atom, a halogen- containing group, a 
hydrocarbon group or a hydrocarbon- substituted silyl group, 

n is a number satisfying a valence of M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen-containing group, a sulfur- 
containing group, a nitrogen -containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon- containing group, a gennani urn -containing group 
or a tin-containing group, and when n is 2 or greater, plural 



Docket No, 1155-0226P 

groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring. 



37. (Amended) A process for preparing an olefin polymer, 
comprising conducting the following step (1) , the following step 
(2), and optionally, the following step (3) of an arbitrary 
number of times, to prepare a block copolymer having structure 
wherein plural polymer blocks are bonded; 

(1) a step of polymerizing at least one olefin selected from 
olefins of 2 to 2 0 carbon atoms in the presence of an olefin 
polymerization catalyst comprising a transition metal compound to 

UJ prepare a polymer block, said transition metal compound being 

in selected from the group consisting of 

□ a transition metal compound which is represented by the 

p following formula (I) and has properties that, in a i3-agostic 
rij structure of a cationic complex wherein one of X in the formula 
(I) is replaced with a n-propyl group, said structure being 
measured by a density functional method, the distance between the 
heteroatom, which has no direct bond to the central metal M and 
is nearest to the central metal M, and hydrogen at the i&-position 
is not more than 3*0 A and the electrostatic energy is not more 
than lOkJ/mol, 

LmMXn ( I ) 

wherein M is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 
m is an integer of 1 Lo 5, 
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n is a number satisfying a valence of M, 

L is a ligand coordinated to the central metal M and is a 
ligand having a heteroatom which has no direct bond to the 
central metal and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin- containing group, and when n is 2 or greater, plural 
groups indicated by X my be the same or different, and plural 
groups indicated by X may be bonded to form a ring: 

a transition metal compound which is represented by the 
following formula (Il-a) 




(Il-a) 

wherein is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 
m is an integer of 1 to 5 , 

Q is a nitrogen atom or a carbon atom having a substituent 
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A is an oxygen atom, a sulfur atom, a selenium atom or a 
nitrogen atom having a substituent R^, 

is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6-position, when the position of the carbon atom 
bonded to nitrogen is the 1-position, one or more substituents 
selected from a halogen atom and a halogen- containing group, or a 
phenyl group having, at least one position of the 3-position, the 
4-position and the 5-position, and least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine- containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine -containing group, a bromine -containing 
group and an iodine-containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen- containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, 

R^ to R^ may be the same or different and are each a 
hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon-substituted silyl group, an oxygen-containing group, 
a nitrogen-containing group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus- 
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containing group, a halogen- containing group, a heterocyclic 
compound residue, a silicon -containing group, a germanium- 
containing group, or a tin-containing group, two or more of to 
may be bonded to form a ring, and when m is 2 or greater, R^s, 
R^s, R^s^ R'^s, and R^s may be the same or different, and one group 
of R^ to R^ contained in one ligand and one group of R^ to R^ 
contained in other ligands may be bonded, 

n is a number satisfying a valence of M^, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin- containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; 

a transition metal compound which is represented by the 
following formula (Il-b) 
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wherein is a transition metal atom selected from Group 3 
to Group 11 of the periodic table, 
m is an integer of 1 to 5, 

Y is a nitrogen atom or a phosphorus atom, 

U is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorus atom, 

Q is a carbon atom having a substituent R'^, a nitrogen atom 
or a phosphorus atom, 

S is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorus atom, 

T is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorous atom, 

is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6-position, when the position of the carbon atom 
bonded to nitrogen is the 1 -position, one or more substituents 
selected from a halogen atom and a halogen- containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4 -position and the 5 -position, at least one substituent selected 
from a fluorine-containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine -containing group, a bromine-containing 
group and an iodine- containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
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selected from a halogen atom and a halogen- containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, 

to may be the same or different and are each a 

hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon-substituted silyl group, an oxygen- containing group, 
a nitrogen- containing group, a sulfur -containing group, a boron - 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen- containing group, a heterocyclic 
compound residue, a silicon- containing group, a germanium- 
containing group or a tin- containing group, two or more of to 
may be bonded to form a ring, and when m is 2 or greater, R^s, 
R^s, r'^, R^s and R^s may be the same or different, and one group 
of R^ to R^ contained in one ligand and one group of R^ to R^ 
contained in other ligands may be bonded, 

n is a number satisfying a valence of M^, and 

X is an oxygen atom a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen-containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
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groups indicated by X may be bonded to form a ring; and 

a transition metal compound which is represented by the 
following formula (III) 




(III) 

wherein is a transition metal atom selected from Group 4 to 
Group 5 of the periodic table, 
m is 1 or 2, 

R^^ is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, when R^" is 
a phenyl group and the position of the carbon atom bonded to 
nitrogen is the 1-position, this phenyl group has, at least one 
position of the 2-position and the 6-position, one or more 
substituents selected from a heteroatom and a heteroatom- 
containing group, or has, at least one position of the 3- 
position, the 4-position and the 5-position, at least one 
substituent selected from a heteroatom other than a fluorine 
atom, a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine- containing group having 
two or more carbon atoms, and a group containing a heteroatom 
other than a fluorine atom, and when R"'* is an aromatic 
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hydrocarbon group other than a phenyl group, an aliphatic 
hydrocarbon group or an alicyclic group, this group has at least 
one substituent selected from a heteroatom and a heteroatom- 
containing group, 

R^^ to R^^ may be the same or different and are each a 
hydrogen atom, a halogen atom, a halogen- containing group, a 
hydrocarbon group, a hydrocarbon- substituted silyl group, an 
oxygen- containing group, a nitrogen-containing group or a sulfur- 
containing group, 

R^^ is a halogen atom, a halogen- containing group, a 
^1 hydrocarbon group or a hydrocarbon- substituted silyl group, 
W n is a nuTT^ier satisfying a valence of M, and 

ifl X is an oxygen atom, a hydrogen atom, a halogen atom, a 

rii 

p hydrocarbon group, an oxygen- containing group, a suifur- 

p containing group, a nitrogen -containing group, a boron- containing 

- f*^ 

111 group, an aluminum- containing group, a phosphorus - containing 
p group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring, 

(2) a step of polymerizing at least one olefin selected from 
olefins of 2 to 20 carbon atoms in the presence of the polymer 
block prepared in the step (1) to prepare a polymer block which 
is different from the polymer block prepared in the step (i), and 

(3) a step of polymerizing at least one olefin selected from 
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olefins of 2 to 20 carbon atoms in the presence of the polymer 
block prepared in the step (1) and the polymer block prepared in 
the step (2) to prepare a polymer block which is different fr-om 
the polymer blocks prepared in the previous step, 

41. (Amended) The process for preparing an olefin polymer as 
claimed in claim 39, wherein the olefin polymerization catalyst 
is the catalyst comprising a transition metal compound selected 
from the group consisting of 

a transition metal compound which is represented by the 
'^B following formula (I) and has properties that, in a /5-agostic 
^ structure of a cationic complex wherein one of X in the formula 
replaced with a n-propyl group, said structure being 
D measured by a density functional method, the distance between the 
□ heteroatom, which has no direct bond to the central metal M and 
flj is nearest to the central metal M, and hydrogen at the /3-position 
p more than 3.0 A and the electrostatic energy is not more 

than lOkJ/mol, 

LmMXn ( I ) 

wherein M is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 

m is an integer of 1 to 5, 

n is a number satisfying a valence of M, 

L is a ligand coordinated to the central metal M and is a 
ligand having a heteroatom which has no direct bond to the 
central metal M, and 
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X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen -containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron-containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X my be the same or different, and plural 
groups indicated by X may be bonded to form a ring: 

a transition metal compound which is represented by the 
following formula (II -a) 




(Il-a) 

wherein Ml is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 
m is an integer of 1 to 5, 

Q is a nitrogen atom or a carbon atom having a substituent 

R\ 

A is an oxygen atom, a sulfur atom, a selenium atom or a 
nitrogen atom having a substituent R^, 

is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, selected 
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from a phenyl group having, at least one position of the 2- 
position and the 6-position, when the position of the carbon atom 
bonded to nitrogen is the 1-position, one or more substituents 
selected from a halogen atom and a halogen- containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4-position and the 5-position, and least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine -containing group, a bromine-containing 
group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen-containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, 

to may be the same or different and are each a 

hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon- substituted silyl group, an oxygen- containing group, 
a nitrogen-containing group, a sulfur- containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen- containing group, a heterocyclic 
compound residue, a silicon- containing group, a germanium- 
containing group, or a tin-containing group, two or more of R^ to 
may be bonded to form a ring, and when m is 2 or greater, R^s, 
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R^s, R^s, R^s, and R^s may be the same or different, and one group 
of R^ to R^ contained in one ligand and one group of to R' 

contained in other ligands may be bonded, 

n is a number satisfying a valence of M^, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen -containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron -containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin- containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring,- 

a transition metal compound which is represented by the 
following formula (Il-b) 




m 

(Il-b) 

wherein is a transition metal atom selected from Group 3 
to Group 11 of the periodic table, 
m is an integer of 1 to 5 , 

Y is a nitrogen atom or a phosphorus atom, 

U is a carbon atom having a substituent R% a nitrogen atom 
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or a phosphorus atom, 

Q is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorus atom, 

S is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorus atom, 

T is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorous atom, 

is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1 -posit ion, one or more substituent s 
selected from a halogen atom and a halogen- containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4-position and the 5-position, at least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine -containing group, a bromine -containing 
group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen- containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen -containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group. 
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to may be the same or different and are each a 

hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon-substituted silyl group, an oxygen -containing group, 
a nitrogen-containing group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphoirus- 
containing group, a halogen-containing group, a heterocyclic 
compound residue, a silicon-containing group, a germanium- 
containing group or a tin-containing group, two or more of to 
R^ may be bonded to form a ring, and when m is 2 or greater, R's, 
R's, r\ R^s and R^s may be the same or different, and one group 
of R^ to R' contained in one ligand and one group of R^ to R^ 
contained in other ligands may be bonded, 

n is a number satisfying a valence of M"^, and 

X is an oxygen atom a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen -containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron-containing 
group, an aluminum- containing group, a phosphorus-containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium-containing group 
or a tin- containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; and 

a transition metal compound which is represented by the 
following formula (III) 



rU 
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wherein is a transition metal atom selected from Group 4 to 
Group 5 of the periodic table, 
m is 1 or 2, 

is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, when R'^ is 
a phenyl group and the position of the carbon atom bonded to 
nitrogen is the 1 -position, this phenyl group has, at least one 
position of the 2 -position and the 6 -position, one or more 
s\ibstituents selected from a heteroatom and a heteroatom- 
containing group, or has, at least one position of the 3- 
position, the 4 -position and the 5 -position, at least one 
substituent selected from a heteroatom other than a fluorine 
atom, a fluorine-containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine- containing group having 
two or more carbon atoms, and a group containing a heteroatom 
other than a fluorine atom, and when is an aromatic 

hydrocarbon group other than a phenyl group, an aliphatic 
hydrocarbon group or an alicyclic group, this group has at least 
one substituent selected from a heteroatom and a heteroatom- 
containing group, 

R^^ to R^^ may be the same or different and are each a 
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hydrogen atom, a halogen atom, a halogen-containing group, a 
hydrocarbon group, a hydrocarbon- substituted silyl group, an 
oxygen- containing group, a nitrogen-containing group or a sulfur- 
containing group, 

is ^ halogen atom, a halogen^containing group, a 
hydrocarbon group or a hydrocarbon- substituted silyl group, 
n is a number satisfying a valence of M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 
group, an aluminum-containing group, a phosphorus- containing 
group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring. 

42. (Amended) The process for preparing an olefin polymer as 
claimed in claim 39, wherein an olefin polymerization catalyst, 
an olefin polymer, the tapered polymer or the olefin block 
copolymer of claim 1, 7, 10 or 16 is prepared, said olefin 
polymerization catalyst comprising a transition metal compound 
selected from the group consisting of 

a transition metal compound which is represented by the 
following formula (I) and has properties that, in a j0-agostic 
structure of a cationic complex wherein one of X in the formula 
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(I) is replaced with a n-propyl group, said structure being 
measured by a density functional method, the distance between the 
heteroatom, which has no direct bond to the central metal M and 
is nearest to the central metal M, and hydrogen at the i^-position 
is not more than 3.0 A and the electrostatic energy is not more 
than lOkJ/mol, 

LmMXn ( I ) 

wherein M is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 

m is an integer of 1 to 5, 

n is a number satisfying a valence of M, 

li is a ligand coordinated to the central metal M and is a 
ligand having a heteroatom which has no direct bond to the 
central metal M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 
group, an aluminum-containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X my be the same or different, and plural 
groups indicated by X may be bonded to form a ring: 

a transition metal compound which is represented by the 
following formula (Il-a) 
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o 



/ Q— N, \ 



V 



(Il-a) 

wherein Ml is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table ^ 
m is an integer of 1 to 5, 

Q is a nitrogen atom or a carbon atom having a substituent 

R^ 

A is an oxygen atom, a sulfur atom, a selenium atom or a 
nitrogen atom having a substituent R^, 

is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1 -position, one or more substituent s 
selected from a halogen atom and a halogen- containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4-position and the 5-position, and least one substituent selected 
from a fluorine-containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine -containing group, a bromine-containing 
group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
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selected from a halogen atom and a halogen- containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, 

to may be the same or different and are each a 

hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon- substituted silyl group, an oxygen -containing group, 
a nitrogen-containing group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen-containing group, a heterocyclic 
compound residue, a silicon-containing group, a germanium- 
containing group, or a tin-containing group, two or more of to 
may be bonded to form a ring, and when m is 2 or greater, R^s, 
R^s, R^s, R^s, and R^s may be the same or different, and one group 
of R^ to R^ contained in one ligand and one group of R^ to R^ 
contained in other ligands may be bonded, 

n is a number satisfying a valence of M^, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron- containing 
group, an aluminum-containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X maybe the same or different, and plural 



□ 
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groups indicated by X may be bonded to form a ring; 

a transition metal compound which is represented by the 
following formula (Il-b) 




(Il-b) 



wherein is a transition metal atom selected from Group 3 
to Group 11 of the periodic table, 
m is an integer of 1 to 5, 

Y is a nitrogen atom or a phosphorus atom, 

U is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorus atom, 

Q is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorus atom, 

S is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorus atom, 

T is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorous atom, 

is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6 -position, when the position of the carbon atom 



37 



Docket No. 1155-0226P 

bonded to nitrogen is the 1 -position, one or more substituents 
selected from a halogen atom and a halogen- containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4-position and the 5-position, at least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine-containing group, a bromine -containing 
group and an iodine-containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen-containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, 

to may be the same or different and are each a 

hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon- substituted silyl group, an oxygen- containing group, 
a nitrogen- containing group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen-containing group, a heterocyclic 
compound residue, a silicon-containing group, a germanium- 
containing group or a tin-containing group, two or more of R^ to 
may be bonded to form a ring, and when m is 2 or greater, R^s, 
R^s, R*", R^s and R^s may be the same or different, and one group 
of R^ t'o contained in one ligand and one group of R^ to R^ 
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contained in other ligands may be bonded, 

n is a number satisfying a valence of MS and 

X is an oxygen atom a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; and 

a transition metal compound which is represented by the 
following formula (III) 




(III) 

wherein is a transition metal atom selected from Group 4 to 

Group 5 of the periodic table, 
m is 1 or 2, 

is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, when R^*' is 
a phenyl group and the position of the carbon atom bonded to 
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nitrogen is the 1-position, this phenyl group has, at least one 
position of the 2 -position and the 6-position, one or more 
substituents selected from a heteroatom and a heteroatom- 
containing group, or has, at least one position of the 3- 
position, the 4-position and the 5-position, at least one 
substituent selected from a heteroatom other than a fluorine 
atom, a. fluorine-containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, and a group containing a heteroatom 
other than a fluorine atom, and when is an aromatic 

hydrocarbon group other than a phenyl group, an aliphatic 
hydrocarbon group or an alicyclic group, this group has at least 
one substituent selected from a heteroatom and a heteroatom- 
containing group, 

R^^ to R^"^ may be the same or different and are each a 
hydrogen atom, a halogen atom, a halogen-containing group, a 
hydrocarbon group, a hydrocarbon -substituted silyl group, an 
oxygen -containing group, a nitrogen- containing group or a sulfur- 
containing group, 

R^^ is a halogen atom, a halogen- containing group, a 
hydrocarbon group or a hydrocarbon- substituted silyl group, 

n is a number satisfying a valence of M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen -containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 
group, an aluminum-containing group, a phosphorus -containing 
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group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring. 
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REMARKS 



The specification has been amended to provide a cross- 
reference to the previously filed International Application. The 



dependencies and to place the application into better form for 
examination. Entry of the present amendment and favorable action 
on the above-identified application are earnestly solicited. 

Attached hereto is a marked-up copy of the changes made to 
the application by this Amendment. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; 
particularly, extension of time fees. 



claims have also been amended to delete 



improper multiple 



Respectfully submitted. 
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VERSION WITH MARKINGS SHOWING CHANGES MADE 

The specification has been amended to provide cross- 
referencing to the International Application. 



The claims have been amended as follows: 



Q 



m 



o 



15. (Amended) The olefin polymer as claimed in [any one of 
claims 11 to 14] claim 11 , wherein a sequence of two or more 
continuous methylene groups is detected by means of ^^C-NMR, and 
a sequence of two consecutive methylene groups and a sequence of 
three or more consecutive methylene groups are both detected. 

26. (Amended) The olefin polymer as claimed in [any one of] 



O claims [1 to 25] 1, 7, 10, or 16 , which has a functional group at 
□ the terminal of the main chain. 



27. (Amended) A molded product comprising the olefin polymer 
of [any one of claims 1 to 25] 1, 7, 10, or 16. 



34. (Amended) A process for preparing an olefin polymer, 
comprising polymerizing an olefin of 2 to 2 0 carbon atoms in the 
presence of an olefin polymerization catalyst comprising the 
transition metal compound of claim 32, to prepare the olefin 
polymer [of claim 7, 10 or 16] . 

35. (Amended) A process for preparing an olefin polymer. 
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comprising polymerizing an olefin of 2 to 20 carbon atoms in the 
presence of an olefin polymerization catalyst comprising [the] a 
transition metal compound [of any one of claims 28 to 34] to 
prepare a polymer and then bringing the polymer into contact with 
a functional group -containing compound to prepare an olefin 
polymer having a functional group at the terminal [ . ] , said 
transition metal compound being selected from the group 
consisting of 

a transition metal compound which is represented by the 
following formula (I) and has properties that, in a jg-agostic 
structure of a cationic complex wherein one of X in the formula 
(I) is replaced with a n-propyl group, said structure being 
measured by a density functional method, the distance between the 
heteroatom, which has no direct bond to the central metal M and 
is nearest to the central metal M, and hydrogen at the ^-position 
is not more than 3.0 A and the electrostatic energy is not more 
than IQkJ/mol, 

LmMXn (I) 



wherein M is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 

m is an integer of 1 to 5, 

n is a number satisfying a valence of M, 

Ii is a ligand coordinated to the central metal M and is a 
ligand having a heteroatom which has no direct bond to the 
central metal M , and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
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hydrocarbon crroup, an oxygen -containing crroup, a sulfur- 
containing group, a nitroQen- containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group ^ a halogen -containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 . or greater, plural 
groups indicated by X my be the same or different, and plural 
groups indicated bv X may be bonded to form a ring: 

a transition metal compound which is represented by the 

following formula (II -a) 




— (Il-a) 

wherein M' is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 
m is an integer of 1 to 5 , 

Q is a nitrogen atom or a carbon atom haying a substituent 

A is an oxygen atom, a sulfur atom, a selenium atom or a 
nitrogen atom having a substituent R^, 

E^: is an aromatic hydrocarbon group, an aliphatic 

hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 



45 



Docket No. 1155-0226P 

position and the 6-r)osition, when the position of the carbon atom 
bonded to nitrogen is the l-position, one or more subst ituents 
selected fro m a halogen atom and a halogen- containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4-position and the S -position, and least one substituent selected 

from a fluorine- cont aining group having one carbon atom and not 

more than two fluorine a toms, a fluorine-containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 

iodine atom, a chlorine-containing group, a bromine-containing 

group — and aii iodine-contain ing group, an aromatic hydrocarbon 

group other than a phenyl group having at least one substituent 
selected from a ha logen atom and a halogen-containing group, an 

aliphatic hydroca rbon group having at least one substituent 

selected from a halogen atom and a halogen-containing group, or 

an alicyclic hydrocar bon group having at least one substituent 
selected from a halo gen atom and a halogen-containing group. 

— to r! may be the same or different and are each a 

hydrogen atom, a halogen atom. a hvdrocarbon group, a 

hydrocarbon- substitut ed silyl group, an oxygen- containing group, 
a nitrogen- containing group, a sulfur-containing group, a boron- 
containing group, an aluminum-containing group, a phosphorus- 
containing group, a halogen- containing group, a heterocyclic 

compound residue. a silicon-containing group, a germanium- 
containing group, or a tin-containing group, two or more of t-n 
may be bonded to form a ring, and when m is 2 or greater, R^s, 
R^s, R^s, — R^s, and R^s may be the same or different, and one group 
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of S! to contained in one ligand and one group of to 

contained in other liaands may be bonded, 

n is a number satisEving a valence of m\ and 

^ — is an oxygen atom, a hydrogen atom, a halogen atom, a 

hydrocarbon group, an oxygen -containing group. a sulfur- 
containing group , a nitrogen-containing group, a boron-containing 

group , an aluminu m- containing group, a phosphorus -containing 

group , a haloge n-containing group, a heterocyclic compound 

residue, a silicon-con taining group, a germanium- containing group 

^ or a tin- containing group, and when n is 2 or greater, plural 

vQ groups indicat ed by X may be the same or different, and plural 

bj groups indicated by X may be bonded to form a ring: 

Iff ' ^ transition metal compound which is represented by the 

r't following formula (Il-b) 




(Il-b) 



wherein is a transition metal atom selected from Group 3 
to Group 11 of the periodic table, 
m is an integer of 1 to 5 , 

Y is a nitrogen atom or a phosphorus atom. 

U is a carbon ato m having a substituent R^ a nitrogen atom 
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or 


a 


phosiDhorus atom . 










0 is a carbon atom 


havincr a substituent r"^. a 


nitroQen atom 


or 


a 


phosphorus atom. 










S is a carbon atom 


havina a substituent R®. a 


nitroaen atom 


or 


a 


phosphorus atom, 










T is a carbon atom 


havina a substituent R^, a 


nitroQen atom 


or 


a 


phosphorous atom. 










is an aromatic hvdrocarbon aroup. 


an aliphatic 



hydrocarbon group or an alicvclic hvdrocarbon group, selected 

SXQm — a phenyl group having, at least one position of the 2- 

position and the 6-p osition. when the position of the carbon atom 
bonded to nitrogen is the 1 -position, one or more substituents 
selected from a hal ogen atom and a halogen-containing group, or a 
phenyl group h aving, at least one position of the 3 -position, the 
4 -position and the 5 -position, at least one substituent selected 
from a fluorine- co ntaining group having one carbon atom and not 
more than two fluori ne atoms, a fluorine -containing group havina 

two or more carbon atoms, a chlorine atom, a bromine atom, an 

iodine — atom, a chlo rine -containing group, a bromine -containing 

^^Q^P — iHd — ail iodine - containing group, an aromatic hvdrocarbon 

group other than a phenvl group having at least one substituent 
se lected from a halogen atom and a halogen- containing group, an 

aliphatic hvdrocarbon group having at least one substituent 

selected from a hal ogen atom and a halogen- containing group, or 
an alicvclic hvdroca rbon group having at least one substituent 
selected fro m a halogen atom and a halogen-containing group. 
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S! to may be the same or different and are each a 

hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon- s ubstituted silyl group, an oxygen- containing group, 
a nitrogen-containing group, a sulfur- containing group, a boron- 
containing g roup, an aluminum- containing group, a phosphorus- 
containing group, a halogen- containing group, a heterocyclic 
compound residu e, a silicon-containing group, a germanium- 
containing group or a tin-containing group, two or more' of to 
may be bon ded to form a ring, and when m is 2 or greater, R^s , 

EL R^s and R^s mav be the same or different, and one group 

of S! to R^ con tained in one ligand and one group of R^ to R^ 

contained in other ligands may be bonded. 

n is a number satisfying a valence of M^, and 

X is an oxygen atom a hydrogen atom, a halogen atom, a 

hydrocarbon group , an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron- containing 

group , an alumin um- containing group . a phosphorus - containing 

group , a halogen-containing group, a heterocyclic compound 

residue, a silicon-con taining group, a germanium- containing group 

or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicat ed bv X may be bonded to form a ring; and 

^ — transition metal compound which is represented by the 
following formula (III) 
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(III) 

wherein is a transition metal atom selected from Group 4 to 
Group 5 of the periodic table, 
m is 1 or 2, • 

is an aromatic hydrocarbon group, an aliphatic 

hydroca rbon group or an alicvclic hydrocarbon group, when is 

^ phenyl group and the position of the carbon atom bonded to 

nitrogen is the 1 -position, this phenyl group has, at least one 
position of the 2 -position and the 6 -position. one or more 
substituents selected from a heteroatom and a heteroatom- 
containi ng group, or has. at least one position of the 3- 
position, the 4-position and the 5-position. at least one 
ff] substituent s elected from a heteroatom other than a fluorine 

^tQ^i a fluo rine -containing group having one carbon atom and not 

more tha n two fluorine atoms, a fluorine -containing group having 

two or more carbon atoms, and a group containing a heteroatom 

other than a fluorine atom, and when is an aromatic 

hydrocarbo n group other than a phenyl group, an aliphatic 
hydrocarbon group or an alicyclic group, this group has at least 

one substituent selected from a heteroatom and a heteroatom- 

containing group, 

to may be the same or different and are each a 
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hydrogen atom, a halogen atom, a halogen- containing group, a 
hydrocarbon group, a hydrocarbon-substituted silyl group, an 
oxygen-containing group, a nitrogen- containing group or a sulfur- 
containing group, 

R^^ is a halogen atom, a halogen- containing group, a 
hydrocarbon group or a hydrocarbon- substituted silyl group, 

n is a number satisfying a valence of M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring. 

36. (Amended) A process for preparing an olefin polymer, 
comprising polymerizing at , least two olefins which are selected 
from olefins of 2 to 2 0 carbon atoms and have different 
polymerization reactivities, in the presence of an olefin 
polymerization catalyst comprising [the] a transition metal 
compound [of any one of claims 28 to 34] to prepare a tapered 
polymer containing a segment wherein composition of two or more 
monomers continuously changes [ . ] , said transition metal compound 
being selected from the group consisting of 



51 



Docket No. 1155-0226P 
a transition metal compound which is represented by the 
following formula (I) and has properties that, in a g-agostic 
structure of a cationic complex wherein one of X in the formula 
(I) is replaced with a n-propyl group, said structure being 
measured by a density functional method, the dist ance between the 
heteroatom, which has no direct bond to the central metal M and 
is nearest to the central metal M, and hydrogen at the jg-position 
is not more than 3.0 A and the electrostatic energy is not more 
than lOkJ/mol, 

Ln^n {!)_ 

^^g^^^in M is a transition metal atom selected from Group 3 to 
W Group 11 of the periodic table, 
If i m is an integer of 1 to 5, 

iU 

Q n is a number satisfying a valence of M, 

□ L is a ligand coordinated to the central metal M and is a 
— — - 

ry ligand having a heteroatom which has no direct bond to the 

If] 

h central metal M, and 

u 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen -containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-c ontaining 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium-containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X my be the same or different, and plur al 
groups indicated by X may be bonded to form a ring: 
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a transition metal compound which is represented by the 



following formula (Il-a) 




(Il-a) 

wherein is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 
m is an integer of 1 to 5. 

O is a nitrogen atom or a carbon atom having^ a substituent 



HI EL 



A is an oxygen atom, a sulfur atom, a selenium atom or a 



nitrogen atom having a substituent R^. 

m 



is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1 -posit ion, one or more substituents 
selected from a halogen atom and a halogen-containing group, or a 
phenyl group having, at least one position of the 3 -posit ion, the 
4-po3ition and the 5-position, and least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
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iodine — atom, a chlorine -containing group, a bromine - containing 

■ ^^Q^P — — an iodine -containing group, an aromatic hydrocarbon 

gro up other than a phenyl group having at least one substituent 
selected from a haloge n atom and a halogen-containing group, an 

al iphatic hydrocarbon gr oup having at least one substituent 

selected from a halogen atom and a halogen- containing group, or 

^ — alicyclic hydrocarbon group having at least one substituent 

selected from a halogen atom and a halogen-containing group, 

— to — b1 Tnay be the same or different and are each a 

hydrogen atom, a halogen atom, a hydrocarbon group, a 

3 hyd rocarbon- substituted silvl group, an oxygen- containing group. 

Q a nitrogen-containing group, a sulfur-containing group, a boron- 

V, ; 

\j] containing group , an aluminum- containing group. a phosphorus - 

Q containing — group , a halo gen- containing group, a heterocyclic 

co mpound residue, a silicon -containing group, a germanium- 
p1 containing group, or a tin-containing group, two or more of to 
^ E — may be bonded to for m a ring, and when m is 2 or greater, R^s . 

R^Sr R^s, R^s, and R^s may be the same or different, and one group 

of — E! to R^ contained in one ligand and one group of R^ to R^ 

contain ed in other ligands may be bonded, 

n is a numb er satisfying a valence of M\ and 

^ — — ^ — oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group , an oxygen -containing group, a sulfur- 
containing group, a nitroge n -containing group, a boron- containing ' 

group , an aluminum- conta ining group, a phosphorus - containing 

group , a halogen- containin g group, a heterocyclic compound 
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residue, a silicon-containing group, a crermaniuTn- containing group 
or a tin-containinQ crroup, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a rina; 

a transition metal compound which is represented by the 
following formula (Il-b) 




(Il-b) 



wherein is a transition metal atom selected from Group 3 

S^'^ to Group 11 of the periodic table, 



m is an integer of 1 to 5, 

m 

Q Y is a nitrogen atom or a phosphorus atom. 







U i s a carbon atom 


having a substituent 




a 


nitrogen atom 


or 


a 


phosphorus atom. 














0 is a carbon atom 


having a substituent 




a 


nitrogen atom 


or 


a 


phosphorus atom. 














S is a carbon atom 


having a substituent 


R\ 


a 


nitrogen atom 


or 


a 


phosphorus atom. 














T i s a carbon atom 


having a substituent 


R\ 


a 


nitrogen atom 


or 


a 


phosphorous atom. 














is an aromatic hydrocarbon group. 




an aliphatic 
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hydrocarbon group or an alicvclic hydrocarbon group, selected 

f JTom a phenyl group having, at least one position of the 2- 

position and the 6 -position, when the position of the carbon atom 
bonded to ni trogen is the 1-position. one or more substituents 
selected from a halogen atom and a halogen-containing group, or a 
phenyl group having, at least one position of the 3:- posit ion, the 
4-position and the 5- position, at least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluori ne atoms, a fluorine -containing group having 

two or more carbon atoms, a chlorine atom, a bromine atom, an 

iodine — atom, a chl orine -containing group, a bromine -containing 

group and an iodine-containing group, an aromatic hydrocarbon 

group other than a phenyl group having at least one substituent 
selected from a hal ogen atom and a halogen- containing group, an 

aliphatic hydrocarbon group having at least one substituent 

selected fro m a halogen atom and a halogen- containing group, or 

an alicyclic hydrocarbon group having at least one substituent 

selec ted from a halogen atom and a halogen-containing group, 

S! — to may be the same or different and are each a 

hydrogen atom, a halogen atom, - a hydrocarbon group, a 

hydrocarbon-substituted silyl group, an oxygen- containing group. 
a nitrogen-containin g group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus- 
containing group. a halogen- containing group, a heterocyclic 

compound residue, a silicon- containing group. a germanium- 
containing group o r a tin-containing group, two or more of to 
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may be bonded to form a riacr. and when m is 2 or greater, R^s , 
R^s, r"^, R^s and R^s may be the same or different, and one group 
of R^ to R^ contained in one liqand and one group of R^ to R^ 
contained in other ligrands may be bonded. 

n is a number satisfying a valence of , and 

X is an oxygen atom a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen-containing group, a sulfur- 
containing group, a nitrogen- containing groups a boron-containing 
group, an aluminum-containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon -containing group, a ge3rmanium- containing group 
or a tin- containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; and 

a transition metal compound which is represented by the 
following formula (III) 




(III) 

wherein is a transition metal atom selected from Group 4 to 
Group 5 of the periodic table, 
m is 1 or 2 . 
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is an aromatic hydrocarbon cr-ou-p, an aliphatic 
hydrocarbon g roup or an alicvclic hydrocarbon group, when is 

a phenyl group and the position of the carbon atom bonded to 

nitrogen is the 1-positio n. this phenyl group has, at least one 

p.psition of the 2 -position and the 6 -position, one or more 

substituents selected from a heteroatom and a heteroatom- 

containing group, or has, at least one position of the 3- 

position, the 4 -position and the 5-position, at least one 

substituent sele ct'ed from a heteroatom other than a fluorine 
^t:om, — a fluorine-c ontaining group haying one carbon atom and not 
J3 more than two fluorine atoms, a fluorine-containing group having 

Q two or more carbon atoms, and a group containing a heteroatom 

yi Qther than a fluorine atom, and when R^*^ is an aromatic 

fJS hydrocarbon group other than a phenyl group, an aliphatic 

U hydrocarbon group or a n alicyclic group, this group has at least 

^ one substituent selected from a heteroatom and a heteroatom- 

i y 

- containing group, 

— to — R^! may be the same or different and are each a 

hydrogen atom, a" halogen, atom, a halogen- containing group, a 

hydrocarbon group, a hydrocarbon- substituted silyl group, an 

ox ygen- containing group, a nitrogen-containing group or a sulfur- 
containing group, 

si! is a haloge n atom, a halogen- containing group, a 

hydrocarbon group or a hydrocarbon- substituted silvl group, 
n is a num ber satisfying a valence of M, and 

^ — is — an oxygen atom, a hydrogen atom, a halogen atom, a 
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hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring. 

37. (Amended) A process for preparing an olefin polymer, 
^ comprising conducting the following step (1) , the following step 
[y (2) , and optionally, the following step (3) of an arbitrary 
\ft number of times, to prepare a block copolymer having structure 
p wherein plural polymer blocks are bonded; 

P ^ step of polymerizing at least one olefin selected from 

fu olefins of 2 to 20 carbon atoms in the presence of an olefin 
^ polymerization catalyst comprising [the] a transition metal 
'''^ compound [of any one of claims 2 8 to 34] to prepare a polymer 
block, said transition metal compound being selected from the 
group consisting of 

a transition metal compound which is represented by the 
following formula (I) and has properties that, in a jg-agostic 
structure of a cationic complex wherein one of X in the formula 

11} i§ replaced with a n-propyl group, said structure being 

measured by a density functional method, the distance between the 
heteroatom, which has no direct bond to the centra 1 me t a 1 M and 
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^ (Il-a) 

wherein M"^ is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table. 
m is an integer of 1 to 5, 

Q is a nitrog en atom or a carbon atom having a substituent 

A is an oxygen atom, a sulfur atom, a selenium atom or a 
nitrogen atom having a substituent R^, 

is an aromatic hydrocarbon group. an aliphatic 

hydrocarbon group or an alicyclic hydrocarbon group, selected 

from a phenyl group having, at least one position of the 2- 

position and the 6 -posit ion, when the position of the carbon atom 
bonded to ni trogen is the 1-position, one or more substituents 
selected from a halogen atom and a halogen- containing group, or a 
Phenyl group h aving, at least one position of the 3 -position, the 
4 -posit ion and the 5 -position, and least one substituent selected 

from a fluorine -containing group having one carbon atom and not 

more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 

iodine atom, a chlorine-containing group, a bromine-containing 

group — and an iodine- containing group, an aromatic hydrocarbon 

group other than a phe nyl group having at least one substituent 
selected from a halogen atom and a halogen-containing group, an 

aliphatic — hydrocarbon group having at least one substituent 

selected from a halogen atom and a halogen-containing group, or 
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^ — alicyclic hydrocarbon group having at least: one substituent 

selected fro m a halogen atom and a halogen- containing group, 

to may be the same or different and are each a 

hydrogen atom, a halogen atom, a hydrocarbon group, a 

hydrocarbon- substitut ed silyl group, an oxygen-containing group, 
a nitrocren-Gontaining group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus- 

containing group, a halogen-containing group, a heterocyclic 

compound residu e, a silicon-containing group, a germanium- 
containing group, or a tin-containing group, two or more of to 
may be bonded to form a ring, and when m is 2 or greater, R^s, 

R^s, R^s, R^s , and R^s may be the same or different, and one group 

^£ — to Rf contained in one ligand and one group of R^ to R"" 

contai ned in other ligands may be bonded, 

n is a number satisfying a valence of , and 

X — is — an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group. an oxygen- containing group, a sulfur- 
co ntaining group, a nitrogen- containing group, a boron-containing 

group , an aluminum-containing group, a phosphorus-containing 

group , a halogen-contai ning group, a heterocyclic compound 

residue, a silicon-containi ng group, a germanium-containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups in dicated by X may be the same or different, and plural 
groups' indicat ed by X may be bonded to form a ring: 

^ — transition m etal compound which is represented by the 
following formula fll-b) 
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(Il-b) 



wherein is a transition metal atom selected from Gr ou p 3 
to Group 11 of the periodic table, 
m is an integer of 1 to 5 . 









U is a carbon atom 


having a substituent 




a 


nitrogen atom 


Si 

m 


or 


a 


phosphorus atom. 










ry • 






0 is a carbon atom 


havina a substituent 


R\ 


a 


nitrogen atom 


Q 

m 


or 


a 


phosphorus atom. 














S is a carbon atom 


havina a substituent 


R\ 


a 


nitrogen atom 




or 


a 


phosphorus atom. 










u 






T is a carbon atom 


having a substituent 


R% 


a 


nitrogen atom 




or 


a 


phosphorous atom. 
















is an aromatic hvdrocarbon aroup. 




an aliphatic 



hydrocarbon group or an alicvclic hvdrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6-position, when the position of the carbon atom 
bonded to nitrogen is the 1 -posit ion, one or more substituents 
selected from a halogen atom and a halogen- containing group, or a 
phenyl group havina. at least one position of the 3 -position,' the 
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4 -position and the 5 -position, at least one substituent selected 
from a fluor ine -containiag group having one carbon atom and not 

^oJ^e than two fluorine atoms, a fluorine -containing group having 

two or more carbon atoms, a chlorine atom, a bromine atom, an 

iodine — atom, a chlorine -containing group, a bromine -containing 

group and an iod ine-containing group, an aromatic hydrocarbon 

group other than a phenyl group having at least one substituent 
selected fro m a halogen atom and a halogen-containing group, an 
aliphatic h ydrocarbon group having at least one substituent 
selected fro m a halogen atom and a halogen- containing group, or 
an alicvclic hydroc arbon group having at least one substituent 
selected from a halogen atom and a halogen -containing group, 

E! to may be the same or different and are each a 

hydrogen atom, a halogen atom. a hydrocarbon group. a 

hydrocarbon- substituted silyl group, an o^cygen- containing group. 
a nitrogen-co ntaining group, a sulfur- containing group, a boron- 
containing group, an aluminum-containing group, a phosphorus - 

containing group, a halogen- containing group, a heterocyclic 

compound residue, a silicon-containing group, a germanium- 
containing g roup or a tin- containing group, two or more of to 
R^ may be bo nded to form a ring, and when m is 2 or greater. R^s . 

BIsj, — R^s and R^s may be the same or different, and one group 

of E! to R^ contained in one ligand and one group of R^ to 

contai ned in other ligands may be bonded. 

n is a number satisfying a valence of M' , and 

^ — is an ox ygen atom a hydrogen atom, a halogen atom, a 
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hydrocarbon group, an oxygen -containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron- containing 

group , an aluminum-containing group, a phosphorus-containing 

group , a halogen-contai ning group, a heterocyclic compound 

residue, a silicon-con taining group, a germanium-containing group 

Q^r a tin-containin g group, and when n is 2 or greater, plural 

groups indicated by X may be the same or different, and plural 
groups indicated bv X mav be bonded to form a ring,- and 

a — transition m etal compound which is represented by the 
following formula (III) 




01 

P (III) 

wherein is a transition metal atom selected from Group 4 to 
Group 5 of the periodic table, 
m is 1 or 2, - 

is an a romatic hydrocarbon group, an aliphatic 

hydrocarbon gro up or an alicyclic hydrocarbon group, when is 

a phenyl group and the position of the carbon atom bonded to 

nitrogen is the 1-position, this phenyl group has, at least one 

position of the 2 - position and the S-position, one or more 

substituents selected from a heteroatom and a heteroatom- 
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containing group , or has, at least one position of the 3- 

position, the 4-positi on and the 5-Dosition, at least one 

substituent selecte d from a heteroatom other than a fluorine 

atom, a fluorine-containing g roup having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, a nd a group containing a heteroatom 

Q^^^^ than a fluorine atom. and when is an aromatic 

hydrocarbon group other than a phenyl group. an aliphatic 

hydroca rbon group or an alicvclic group, this group has at leaat 

— substituent selected from a heteroatom and a heteroatom- 

containing group, 

^ — ^ — ^ — IHay — be the same or different and are each a 

hydrogen — atom , a halogen atom, a halogen-containing group, a 

hydrocarbon group, a hydrocarbon- substituted silvl group, an 

oxygen- containing group, a n itrogen-containing group or a sulfur- 
containing group, 

Si! is a halogen atom, a halogen- containing group, a 

hydrocarbon group or a hydrocarbon- substituted silvl group, 
n is a number s atisfying a valence of M. and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 

hydrocarbon group , an oxygen -containing group, a sulfur- 
containing group, a nitrogen-c o ntaining group, a boron-containing 

group , an — aluminum-containing group. a phosphorus -containing 

group , a halogen-containing group, a heterocyclic compound 

residue, a sili c o n-con taining group, a germanium- containing group 
or a tin-c ontainin g group, and when n is 2 or greater, plural 
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groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to ' form a ring, 

(2) a step of polymerizing at least one olefin selected from 
olefins of 2 to 20 carbon atoms in the presence of the polymer 
block prepared in the step (1) to prepare a polymer block which 
is different from the polymer block prepared in the step (1) , and 

(3) a step of polymerizing at least one olefin selected from 
olefins of 2 to 2 0 carbon atoms in the presence of the polymer 
block prepared in the step (1) and the polymer block prepared in 
the step (2) to prepare a polymer block which is different from 
the polymer blocks prepared in the previous step. 

41. (Amended) The process for preparing an olefin polymer as 
claimed in claim 39 [or 40] , wherein the olefin polymerization 
catalyst is the catalyst [of any one of claims 28 to 24] 
comprising a transition metal compound selected from the group 



consisting of 

P 

a transition metal compound which is represented by the 

following formula (I) and has properties that, in a jg-agostic 

structure of a cationic complex wherein one of X in the formula 

(I) is replaced with a n-propyl group, said structure being 

measured by a density functional method, the distance between the 

heteroatom, which ha.s no direct bond to the central metal M and 

is nearest to the central metal M, and hydrogen at the jg-position 

is not more than 3.0 A and the electrostatic energy is not more 

than lOkvJ/mol , 



67 



Docket No. 1155-0226P 

hJ&^ (I) 

wherein M is a transit ion metal atom selected from Group 3 to 
Group 11 of the periodic table , 
m is an integer of 1 to 5 . 
n is a number satisfying a valence of M. 

L is a ligand coordinated to the central metal M and is a 

ligand having a heteroatom which has no direct bond to the 

central metal M. and 

2£ — is — an — oxygen atom, a hydrogen atom, a halogen atom, a 

ilYdyocarbon group, an oxvgen- containing group, a sulfur- 
containing group, a ni trogen- containing group, a boron- containing 

group , an — aluminum-conta ining group. a phosphorus -containing 

group , a halogen-conta ining group, a heterocvclic compound 

residue, a silicon-containing group, a germanium- containing group 
C3 or a tin-containing group, and when n is 2 or greater, plural 
PI groups — indxcated bv X mv be the same or different, and plural 



p. 

SI 

in 
ru 

n 



groups indica ted bv X may be bonded to form a ring: 

a transition metal compound which is represented by the 
following formula (II -a) 




(Il-a) 



wherein Ml i s a transition metal atom selected from Group 3 to 
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Group 11 of the periodic table, 
m is an inteaer of 1 to 5, 

Q is a riitrocren atom or a carbon atom having a substituent 

A is an oxygen atom, a sulfur atom, a selenium atom or a 
nitrogen atom having a substituent R5, 

is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicvclic hvdrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1-position, one or more substituents 
selected from a halogen atom and a halogen-containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4-position and the S-position, and least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine-containing group, a bromine-containing 
group and an iodine- containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen-containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen -containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, 

to may be the same or different and are each a 
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hvdrocren atom, a halocren atom, a hydrocarbon group . a 
hydrocarbon- substituted silvl group, an oxygen- containing crroup, 
a nitrogen- containing group, a sulfur- containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus- 
containing group, a halogen- containing group, a heterocyclic 
compound residue, a silicon- containing group. a germanium- 
containing group, or a tin -containing group, two or more of to 
may be bonded to form a ring, and when m is 2 or greater, R^s, 
R^s, R^s, R^s, and R^s may be the same or different, and one group 
of R^ to R^ contained in one ligand and one group of R^ to R^ 
contained in other ligands may be bonded^ 

n is a number satisfying a valence of , and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen -containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron- containing 
group,, an aluminum- containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin- containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same _ or different, and plural 
groups indicated by X may be bonded to form a ring; 

a transition metal compound which is represented by the 
following formula (Il-b) 
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( Il-b) 

wherein is a transition metal atom selected from Group 3 
to Group 11 of the periodic table, 
m is an integer of 1 to 5. 

Y is a nitrogen atom or a phosphorus atom, 







U is a carbon atom 


having a substituent 




a 


nitrogen atom 


or 


a 


phosphorus atom. 














0 is a carbon atom 


having a substituent 




a 


nitrogen atom 


or 


a 


phosphorus atom , 














S is a carbon atom 


havincT a substituent 




a 


nitrogen atom 


or 


a 


phosphorus atom. 














T is a carbon atom 


having a substituent 




a 


nitrogen atom 


or 


a 


phosphorous atom. 














is an aromatic hvdrocarbon group, 




an aliphatic 



hYdrocarbon group or an alicvclic hvdrocarbon group, selected 

t^om — a phenyl group having, at least one position of the 2- 



position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1-P o sition, one or more substituents 
selected from a halogen atom a nd a halogen-containing group, or a 
phenyl group having, a t least one position of the 3 -position, the 
4 -position and the 5 -position, at least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more car bon atoms, a chlorine atom, a bromine atom, an 
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iodine atom, a chlorine -containiacr group, a bromine -containincr 
group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen- containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, or 
an ali cyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, 

to may be the same or different and are each a 

hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon- substituted silyl group, an oxygen -containing group, 
a nitrogen- containing group, a sulfur-containing group, a boron- 
containing group, an aluminum-containing group, a phosphorus- 
containing group, a halogen- containing group, a heterocyclic 
compound residue, a silicon-containing group, a germanium- 
containing group or a tin- containing group, two or more of to 
may be bonded to form a ring, and when- m is 2 or greater, R^s, 
R^s, R"^, R^s and R^s may be the same or different, and one group 
of R^ to R^ contained in one ligand and one group of R^ to R^ 
contained in other ligands may be bonded, 

n is a number satisfying a valence of M^, and 

X is an oxygen atom a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen -containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group. a halogen- containing group, a heterocyclic compound 
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residue , a silicon-con taining group, a germanium- containincr group 

Q3r a tin-co ntaining group, and when n is 2 or greater, plural 

groups indicated by X mav be the same or different, and plural 
groups indicated by X may be bonded to form a ring; and 

a transition metal compound which is represented by the 
following foirmula CIII) 




in (III) 

ru 

CI wherein is a transition metal atom selected from Group 4 to 



Group 5 of the periodic table. 



rii m is 1 or 2, 

i-iiS • — — 

r;i si! is an aromatic hydrocarbon group, an aliphatic 

hydrocarbon gr oup or an alicyclic hydrocarbon group, when R^^ is 

a phenyl group and the position of the carbon atom bonded to 

nitrogen is the 1-position, this phenyl group has, at least one 
position of the 2 -position and the 6 -position, one or more 
substit uents selected from a heteroatom and a heteroatom- 
containing group, or has, at least one position of the 3- 
position, the 4-position and the 5-position, at least one 
substituent selected from a heteroatom other than a fluorine 
^tom, a fluorine-containing' group having one carbon atom and not 
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more than two fluorine atoms, a f luorine-containing group having 
two or more carbon atoms, and a group containing a heteroatom 

^^h^ than a fluorine atom, and when R^^ is an aromatic 

hydrocarbon — group other than a phenyl group, an aliphatic 

hydrocarbon group or an alicvclic group, this group has at If^.^^f^t 
one substituent selected from a heteroatom and a heteroatom- 
containing group, 

^ — — ^ — may be the same or different and are each a 

hydrogen atom, a halogen atom, a halogen-containing group, a 

hydrocarbon — group , a hydrocarbon- substituted silvl group, an 

oxygen- con taining group, a nitrogen-containing group or a sulfur- 
containing group, 

^ ^ halogen atom, a halogen-containing group. a 

hydrocarbon group or a h ydrocarbon- substituted silvl group, 
n is a number s atisfying a valence of M, and 

X is an oxygen atom, a hydrog en atom, a halogen atom, a 

hydrocarbon group , an oxyg en- containing group, a sulfur- 
containing group, a ni trogen- co ntaining group, el boron-containing 
^^^^^^ — ^ — alumi num- containing group, a phosphorus -containing 

^^^^Pr a halogen-containing group. a heterocyclic compound 

residue, a silicon-c ontaining group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plur-a1 
gro ups indicated by X may be bonded to form a ring. 

42. (Amended) The process for preparing an olefin polymer as 
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claimed in claim 39 [or 40] , wherein [the] an olefin 
polymerization catalyst [is the catalyst of any one of claims 28 
to 34] , [and the] an olefin polymer, the tapered polymer or the 
olefin block copolymer of claim 1, 7, 10 or 16 is prepared [. ] j_ 
said olefin polymerization catalyst comprising a transition metal 
compound selected from the group consisting of 

a transition metal compound which is represented by the 
following formula (I) and has properties that/ in a /g-agostic 
structure of a cationic complex wherein one of X in the formula 
(I) is replaced with a n-propyl group, said structure being 
•fi measured by a density functional method i the distance between the 

ii^l heteroatom, which has no direct bond to the central metal M and 

SI 

Iji is nearest to the central metal M, and hydrogen at the jg-position 

p X3 not more than 3,0 A and the electrostatic energy is not more 

Kj tl^an IQkJ/mol, 

J LJMXn (II 

n\ 

n wherein M is a transition metal atom selected from Group 3 to 
<^3^QUP 11 of the periodic table, 
m is an integer of 1 to 5, 
n is a number satisfying a valence of M, 

L is a ligand coordinated to the central metal M and is a 
ligand having a heteroatom which has no direct bond to the 
central metal M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen - containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 
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group. an aluminum- containing crroup, a phosphorus -con t a inincr 
group, a halogen-containing group, a __h_eterocvclic compound 
residue, a silicon-containing group, a germanium-containing group 
or a tin- containing group, and when n is 2 or greater, plural 
groups indicated by X mv be the same or different, and plural 
groups indicated by X may be bonded to form a ring: 

a transition metal compound which is represented by the 
following formula (Il-a) 




(Il-a) 

wherein Ml is a transition metal atom se.le_cted from Group 3 to 
Group 11 of the periodic table, 
m is an integer of 1 to 5. 

O is a nitrogen atom or a carbon atom having a substituent 

A is an oxygen atom, _a sulfur atom, a selenium atom or a 
nitrogen, atom having a substituent R^, 

is an aromatic hydrocarbon group, an aliphatic 

hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the g-position, when the position of the carbon atom 
bonded to nitrogen is the _1 -posit ion, one or more substituents 
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selected from a halogen atom and a halogen- containiriQ Qroup/ or a 
phenyl group having, at least one position of the 3 -position, the 
4 -posit ion and the 5 -position, and least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine -containing group, a bromine -containing 
group and an iodine- containing group , an aromatic hydrocarbon 
group other than a phenvl group having at least one substituent 
selected from a halogen atom and a halogen-containing group, an 
rS aliphatic hydrocarbon group having at least one substituent 
'r\ selected from a halogen atom and a halogen-containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
tnj selected from a halogen atom and a halogen-containing group, 

^ to may be the same or different and are each a 

D 

hydrogen atom, a halogen atom, a hydrocarbon group, a 
111 hydrocarbon- substituted silvl group, an oxygen- containing group, 
\^ a nitrogen- containing group, a sulfur- containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen- containing group, a heterocyclic 
compound residue, a silicon-containing group, a germanium- 
containing group, or a tin- containing group, two or more of to 
may be bonded to form a ring, and when m is 2 or greater, R^s, 
R^s, R^s, R'^s, and R^s may be the same or different, and one group 
of R^ to contained in one ligand and one group of to R^ 

contained in other ligands may be bonded, 
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n is a number satisfying a valence of , and 

X is an oxygen atom, a hydrogen atom, a halocren atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron -containing 
group. an aluminum-containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin- containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a rina; 

a transition metal compound which is represented by the 
following formula (Il-b) 




wherein is a transition metal atom selected from Group 3 
to Group 11 of the periodic table, 
m is an integer of 1 to 5, 

Y is a nitrogen atom or a phosphorus atom, 

U is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorus atom, 

O is a carbon atom having a substituent R'^ , a nitrogen atom 
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or a phosphorus atom, 

S is a carbon atom having a substituent R^, a nitrogen atom 
or a phosphorus atom, 

T is a carbon atom havincr a substituent , a nitrocfen atom 
or a phosphorous atom, 

is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an ali cyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1 -position, one or more substituent s 
selected from a halogen atom and a halogen- containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4 -position and the 5-position> at least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine- containing group, a bromine-containing 
group and an iodine-containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen- containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group. 

R^ to R^ may be the same or different and are each a 
hydrogen atom. a halogen atom, a hydrocarbon group, a 
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hydrocarbon- substituted silyl group , an oxygen- containing group, 
a nitrogen- containing group, a sulfur-containing group, a boron- 
containing group, an aluminum-containing group, a phosphorus- 
containing group. a halogen-containing group, a heterocyclic 
compound residue, a silicon-containing group. a geirmanium- 
containing group or a tin- containing group, two or more of to 
may be bonded to form a ring, and when m is 2 or greater, R^s . 
R^s, R^, R^s and R^s may be the same or different, and one group 
of R^ to R^ contained in one ligand and one group of R^ to R^ 
contained in other ligands may be bonded, 

n is a number satisfying a valence of , and 

X is an oxygen atom a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen -containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron-containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen -containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; and 

a transition metal compound which is represented by the 
following formula (III) 
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(III) 

wherein is a tr ansition metal atom selected from Group 4 to 
Group 5 of the periodic table, 
m is 1 or 2, 

^ ^ aromatic hydrocarbon group, an aliphatic 

hydrocarbon group o r an a l icvclic hydrocarbon group, when \^ 
a phenyl group and the positio n of the carbon atom bonded to 
nitrogen is the 1-position, this p henyl group has, at least one 
position of the — 2-position and t he ^-position, one or more 

substituents selected from a heteroatom and a heteroatom- 

containing — group , or has, at least one position of the 3- 

position, the 4-po5itiQn and the 5 -position. at least one 

substituent — selected from a heteroatom other than a fluorine 

atom, a fluorine - containing g roup having one carbon atom and not 
more than two fluorine atoms, a f luorine-containing group having 
two or more carbon atoms, and a group containing a heteroatom 

Qt^^^ tb^Ii — ^ fluorine atom, and when R^^ is an aromatic 

hydrocarbon — group other than a phenyl group, an aliphatic 

hydrocarbon group or an alicycl i c group, this group has at least 
one substituen t select ed from a heteroatom and a heteroatom- 
containing group , 

^ — ^ — Si! — may — be — the same or different and are each a 

hydrogen atom, — a halogen atom, a halogen-containing group. a 
hydrocarbon — group, a hydrocarbon -substituted silvl group. an 
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oxygen- cont aining c r roup , a nitroQen-containiaa qroup or a sulfur- 
containing group, 

^ ^ ^laloqen atom, a halogen- containing grouo, a 

hydr ocarbon group or a hydrocarbon- substituted silvl group . 
n is a number satisfying a valence of M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 

hydrocarbon group, an ox ygen-containing group, a sulfur- 
containing group, a nitrogen-co n taining group, a boron- containing 

group , an aluminum-contai ning group, a phosphorus -containing 

. group, a ha logen- containing group. a heterocyclic compound 

residue, a silicon-containing group, a germanium- containing group 
or a tin-conta ining group, and when n is 2 or greater, plural 
groups indicated by X ma y be the same or different, and p liir-;:.! 
groups indicated by X may be bonded to form a ring. 
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